Summary: This study analyzed the relationships among Cattellian personality factors, scholastic aptitudes, study habits, and academic achievement. A total of 887 volunteer students from primary education (453 males and 434 females), enrolled in 29 public schools, participated in this research. It was found that the scholastic aptitudes were the most predictive variables of achievement, while the personality traits had a low direct contribution to academic achievement, although the students with higher scores on socialized personality traits showed better study habits than those students with lower scores on personality socialization traits. The relationship between personality and academic achievement seems to be mediated by study habits. Moreover, females obtained higher academic achievement scores than males. These differences could be explained by the fact that females showed a more socialized personality pattern and better study habits.
Introduction
Some earlier studies have shown that the best academic achievement predictors are intelligence and aptitudinal factors (Berdie, 1955; Lavin, 1965; Rosengarten, 1965; Vernon, 1950 Vernon, , 1957 , reporting correlations of general intelligence tests and Thurstone's factors of abstract, verbal, and numerical reasoning with academic achievement in the range of .44 to .80. On the other hand, studies relating personality and academic achievement have been made using the Cattell and Eysenck models. Results obtained with the High School Personality Questionnaire (HSPQ; Cattell & Butcher, 1968; Barton, Dielman, & Cattell, 1971; Cattell, Cattell, & Johns, 1984) have shown that the primary factors most related to academic achievement were intelligence (B), conscientiousness (G), self-discipline (Q3), warmth (A), boldness (H), nonimpulsiveness (-F), self-sufficiency (Q2), and insecurity (-O) . Subsequent studies were also consistent with these results, with G, Q3, and -F being the HSPQ factors most related to academic achievement (Mandryk & Schuerger, 1974; Schuerger & Kuna, 1987; Forns, Martorell, Amador, & Abad, 1996) . Nevertheless, these factors explained only 20% of the variance in academic achievement. Results obtained with the Eysenck Personality Questionnaire (Eysenck & Eysenck, 1975) have shown that psychoticism, negatively and independently of age, is the dimension which is most consistently related to academic achievement (Goh & Moore, 1978; Aluja & Torrubia, 1998) .
Study habits have also been associated with academic achievement, independently of scholastic aptitudes. Given a similar scholastic aptitude, students with better strategies and better study habits tend to show higher academic achievement. Even students with low scholastic aptitudes, but with good study habits, may obtain better results than those with higher aptitudes (Weigel & Wei-gel, 1967; Wikoff & Kafka, 1981; Matt, Pechersky, & Cervantes, 1991; On & Watkins, 1994) . Both research and educational experience have demonstrated that students with good study habits usually show more socialized behaviors, higher responsibility and peer-group integration, and less impulsiveness. Similarly, Foerstner and Schuerger (1982) found that the Sensation Seeking Scale (SSS) correlated positively with the F factor and negatively with the G and J factors of the HSPQ in a high-school student sample.
These relationships have been found in a variety of contexts. In a study by Ortet, Pérez, Pla, and Simó (1988) based on Spanish samples, youngsters of both genders who displayed a greater incidence of antisocial behaviors scored higher on psychoticism, in all the subscales of the Sensation Seeking Scale/Junior (SSS/J), Impulsiveness and Venturesomeness (IVE/J; Eysenck & Eysenck, 1980) . In a later study (Simó & Pérez, 1991) with French-speaking subjects in Belgium, a positive relationship was found between a self-reported Delinquency Scale and with three of the SSS/J subscales, as well as with the whole scale. Moreover, adolescents with higher scores on the SSS were lower in their academic achievement and more likely to develop antisocial behaviors than students with lower scores on the SSS (Aluja et al., 1998) . Finally, Aluja, Ballesté, and Torrubia (1999) found that students who were evaluated by their teachers as being more responsible and having greater interest in their studies also showed higher academic achievement, while students evaluated as more aggressive and excitable were lower in their academic achievement, the latter scoring higher on the psychoticism scale of the Junior Eysenck Personality Questionnaire (EPQ-J; Eysenck & Eysenck, 1967) , as well as on the SSS (Zuckerman, Eysenck, & Eysenck, 1978) .
Academic achievement is a multidimensional construct in which there are several intervening variables, which have been studied for the last 60 years under several approaches. The main interest of this study was to investigate the relationships between socialized personality, scholastic aptitudes, study habits, and academic achievement.
This study examined personality factors, scholastic aptitudes, and study habits, in order to test the contribution of each variable to academic achievement prediction in both genders. We aimed to ascertain the relationship between those Cattell personality factors most indicative of prosocial or socialized behavior, such as F-, G, and Q3, with academic achievement. Adolescents with higher scores in these personality factors should tend to be more adapted to social norms and to display more selfdiscipline with regard to their studies. With similar scholastic aptitudes, these students should have better study habits and academic achievement than those students who have lower scores on the personality factors. If there is any relationship between academic achievement and those of Cattell's personality factors related to socialization, this should be because the personality factors contribute to the acquisition of better study habits. We hypothesized that females would have higher scores in personality factors favorable to socialization, would have better study habits, and therefore higher academic achievement than males.
Method Sample and Procedure
The sample was composed of 453 boys and 434 girls (51% and 48.8%, respectively), plus two unidentified cases, from 29 state schools in the city of Lleida and surroundings, all of whom were in secondary education. The mean age was 13.49 (SD: .62) for boys and 13.44 (SD: .62) for girls. The distribution of the sample in regard to type of school and town population was : 1) 523 students (58.8%) in urban schools in towns of more than 15,000 inhabitants; 2) 216 in rural schools in towns of between 4,000 and 15,000 inhabitants (24.3%); and 3) 150 in rural schools in towns of less than 4,000 inhabitants (16.9%). Most students, 837, were from state schools (94.2%), and 52 students (5.8%) came from private schools. Authorization for the research was obtained from parents and local school authorities. The assessment protocol was administered to the subjects who volunteered for the study.
Measures

Personality
The Spanish version form A of the HSPQ (Cattell & Cattell, 1989) was administered. This measure has shown a good construct and factor validity albeit with relatively low internal consistency coefficients ranging between .20 and .43.
Scholastic Aptitudes
These were evaluated with a Spanish adaptation of the Test of Educational Ability (TEA-2; Science Research Associates, 1963), which is based on the works of Thurstone and Thurstone (1954) and has subsequently been developed by Seisdedos, de la Cruz, Cordero, and González (1994) . There are three versions of the test for different ages and school years. In this case, the level-2 version was used with secondary school students aged between 12 and 14. This test includes three subscales, verbal reasoning (Verb), abstract reasoning (Abs), and calculation (Cal). A mean score for the three aptitude variables is also provided as the average scholastic aptitudes (ASA). The authors of the Spanish adaptation reported Pearson correlation coefficients for global criterion validity ranging from .54 (12-year-olds) to .36 (14-year-olds). Reliability yielded a .93 SpearmanBrown coefficient .
Study Habits
Study habits were assessed with a self-report questionnaire of 56 true/false items (CHTE; Cuestionario de Hábitos y Técnicas de Estudio -Study Habits and Techniques Questionnaire -Álvarez & Fernández, 1989) . This instrument has seven subscales: general attitude toward study (GA), study setting, (SS), physical state (PS), study techniques (ST), practical activities (PA), study plan (SP), exams and activities (EA), and a global score of study habits (GSH). The authors report a criterion validity through the correlation of this instrument with measures of academic achievement and intelligence of .29 and .55 among the seven subscales. The reliability was calculated with the corrected homogeneity index, showing a global result of .45.
Academic Achievement
This study was carried out during the first months of the academic year, when no academic assessments of the students had yet been made. Academic achievement was therefore assessed with the mean academic marks obtained in the previous two years in Mathematics (Math), Social Science (SC), Natural Science (NS), Catalan Language (Cat), and Spanish Language (Spa), which were graded on a six-point scale as a measure of overall academic achievement (Ach: 1 = very poor, 2 = poor, 3 = pass, 4 = good, 5 = very good, 6 = excellent). With the goal of having an external measure of the students' global level of knowledge and attitudes toward studying in itself, the teacher-tutor was asked to subjectively assess two aspects: 1) global level of knowledge (GK) of each student in relation to their classmates, scored on a sixpoint scale (0 = very poor, 1 = poor, 2 = unsatisfactory, 3 = good, 4 = very good, 5 = excellent), and 2) behavior and study attitude (SA), also scored on a six-point scale (0 = very poor, 1 = poor, 2 = acceptable, 3 = good, 4 = very good, 5 = excellent). Table 1 shows the means, standard deviations, and t-tests of the HSPQ, Scholastic Aptitudes, GSH, and Ach. Most of the 14 personality factors, including B, show significant differences in gender, except for Factors D and O. Females scored higher for Factors A, B, G, I, Q3, and Q4. On the other hand, males scored higher for Factors C, E, F, H, J, and Q2.
Results
Gender Differences
No significant differences were found in verbal reasoning (Verb) and abstract reasoning (Abs). Males showed higher scores on calculation (Cal) (17.46 vs 15.94; p < .001). However, the average of the three aptitudinal variables (ASA) do not show significant differences between genders (59.65 vs 59.13). Females reported better study habits (GSH) than males and also higher achievement (Ach) in all subjects.
Correlational Analyses
The upper half of Table 2 shows the correlations for both males and females between scholastic aptitudes (Verb, Abs, and Calc), study habits (GSH) and average school marks (Ach). Correlations are calculated between Ach and tutor perceptions for each gender. For boys, the correlations between Ach with GK and SA are .81 and .68 (p < .001), while for girls, the correlations are .84 and .71 (p < .001). On the other hand, Ach shows statistically significant correlations with both scholastic aptitudes (Verb, Abs, and Calc), and study habits (GSH), although the correlations between Ach and GSH are somewhat lower.
The lower half of Table 2 shows the correlations between the 14 HSPQ factors with aptitude, study habits, and academic achievement variables. Both for boys and girls, intelligence (B) shows the strongest relationship to scholastic aptitudes and academic achievement. The relationship between B and GSH is low, and only statistically significant for boys, while the relationship between personality and scholastic aptitudes are also low. In the boys group, Verb is related to A, G, H, and Q4. Abs is related to C in boys , and A and Q2-in girls. Cal is related to H and I-in the boys group. Table 2 also shows that most of 14 HSPQ factors are related to study habits (GSH), while at the same time these factors are related to Ach (B, C, F-, G, H, O-, Q3 and B, C, F-, G, I, Q3, both for boys and girls, respectively).
Given that GSH and Ach are interrelated (.26 and .24, for boys and girls; p < .001), partial correlations were calculated between HSPQ personality factors and Ach, taking GSH as a covariant. The Reasoning factor correlations (B) in the HSPQ are not affected by GSH. How- Multiple Regression Analyses Table 3 shows three stepwise multiple regression analyses for each gender with Ach as the dependent variable.
In the first analysis, the HSPQ factors are entered as independent variables. Five HSPQ factors (B, Q3, F-, H, and G) for boys, and four HSPQ factors (B, F-, G, and A) for girls, explain 25% and 19% of Ach variance, respectively. The factor which accounts for most of the Ach variance for both genders is B. In the second analysis, HSPQ factors and ASA are entered as independent variables which explain 36% of the Ach variance for boys and 38% for girls. ASA and the B factor are the variables A: Warmth; B: Reasoning; C: Emotional Stability; D: Excitability; E: Dominance; F: Impulsively; G: Conscientious; H: Boldness; I: Sensitivity; J: Withdrawal; O: Insecurity; Q2: Self-sufficiency; Q3: Self-discipline; Q4: Tension that best explain academic achievement in both groups, on the other hand, the HSPQ factors barely explain 4% and 7% of the variance for both groups (F-, O-, and G for boys; F-and C for girls). In the third analysis, the HSPQ factors, the ASA, and the GSH are entered as independent variables. The explained variance is basically the same as in the second analysis, although it can be observed that GSH nullifies the contribution of personality variables in the prediction of Ach, except for F-. Table 4 shows another stepwise multiple regression analysis, entering GSH as the dependent variable and the HSPQ factors as independent variables. The results indicate that eight HSPQ factors (Q3, C, G, O-, E-, Q2-, F-, and H) for boys and five factors (G, C, Q3, Q4-, and E-) for girls, account for 31% and 32% of the variance in GSH. It should be noted that Factor B is not relevant in the regression equation for either group, indicating that Reasoning (B) is not predictive of study habits. The multiple regression analysis results show that the best predictors of academic achievement are scholastic aptitudes. Study habits and the non-impulsively factor (F-) appear to have a far less predictive value. Socialized personality factors that have usually been related to academic achievement are integrated in study habits.
Structural Equation Analysis
Since linear regression analysis excludes the possibility of examining simultaneous relationships between variables, structural equation modeling (SEM) was used in order to test the contribution of 1) personality on academic achievement mediated by study habits, and 2) gender on personality, study habits, and academic achievement. In this model, personality is specified as an endogenous variable, which is measured by the three indicators more related to socialization, F-, G, and Q3 (Barton et al., 1971) . These factors were the most predictive of both academic achievement and study habits, although the predictive power of F was stronger for boys. Besides, F was reverse coded in order to obtain a measure in the same direction as G and Q3. Study habits is also specified as an endogenous variable measured by the seven subscales of CHTE. Academic achievement is taken as an endogenous and dependent variable and gender is specified as a covariant variable on personality, study habits, and academic achievement. The Amos 4.0 statistical package (Arbuckle, 1999) was the software utilized in the analysis. The variance-covariance matrix is used as input data, while maximum likelihood (ML) was the estimation method employed. This method assumes the normality of the analyzed variables. The ML method is robust when the assumption of normality is not severely violated, with skewness and kurtosis values in the interval from -1 to +1 (Bollen, 1989; Muthén & Kaplan, 1985) . The regression weights of disturbance terms are fixed to one, leaving the rest of the parameters free for the estimation (Figure 1 ). The following model fit indices are used in addition to chi-square, such as the Goodness of Fit Index (GFI), the Adjusted Goodness of Fit Index (AGFI), the Incremental Fit Index (IFI), the Non-Normed Fit Index (NNFI), the Comparative Fit Index (CFI), and finally, the Root Mean Square Error of Approximation (RMSEA). These indices have often been reported in structural equation modeling (Bollen, 1993) . The results show an acceptable fit to data with a significant chi-square value and fair goodness-of-fit indices, χ² (50, 818) = 134.77, p < .001, GFI = .97, AGFI = .96, IFI = .94, NNFI = .92, CFI = .94, and RMSEA = .04 (90% CI = .03 -.06). Overall, it can be ascertained that the specified model adequately represents the data. Table 5 shows parameter estimates for direct, indirect, and total effects. The strongest direct effect is that found from personality to study habits (.74), followed by the effect of personality on academic achievement (.39), and the effect of gender on both personality (.22) and study habits (.28). On the other hand, the weakest direct effect is that of gender on academic achievement (.04). In regard to indirect effects, gender on study habits (.16) and personality on academic achievement (.14) were the strongest effects, while gender on academic achievement was also the weakest indirect effect (.11).
Discussion
The means and differences in the HSPQ are similar to those found by Amador, Martorell, and Forns (1993) , in the same cultural and linguistic context. Boys tend to have scores indicating that they might be more impulsive, individualistic, and self-sufficient than girls. Girls scores, however, tend to show them as being more participatory, calm, responsible, sensitive, self-disciplined, and anxious than boys, and also scoring higher in the study habits measure. It could be argued that females are more predisposed to adhere to more socialized behaviors and acceptance of social norms than males. In accordance with Aluja, Colom, Abad, and Espinosa (2000) , there are no global differences in scholastic aptitudes favoring any gender. However, girls have significantly higher marks than boys, which we feel might be due to the interaction of personality and study habits.
The personality factors most related to academic achievement are also related to socialization. The most important ones in both groups are Conformity (G) and Self-discipline (Q3). These findings are similar to those found elsewhere (Mandryk & Schuerger, 1974; Cattell, Cattell, & Johns, 1984; Schuerger & Kuna, 1987; Forns et al., 1996) . These personality traits seem to be related to a greater extent with study habits, given that boys and girls with better study habits also score higher on these personality traits. These results point to the direction that socialized personality traits might influence both study habits and academic achievement.
The findings in this study suggest that the better the study habits, the higher the academic achievement. After studying the relationship between personality and academic achievement taking study habits as a covariant, it can be seen that only the Conformity factor (G) in boys and the non-impulsiveness factor (F-) in girls, maintain their relationship with academic achievement. Taking into account that eight personality factors related to socialized behavior explain 31% of the variance in study habits for the boys group, and five factors account for 32% of the variance in study habits for the girls group, gives support to the hypothesis that study habits are related to socialized personality traits. The personality factor that best predicts study habits is Self-discipline (Q3) in boys, and Conformity (G) in girls.
Structural equation modeling results support these conclusions . Personality has a more consistent impact on study habits than on academic achievement. Socialized personality traits included in our model explain academic achievement although the effect on study habits is much higher. The effect of study habits on academic achievement appears to be mediated by the influence of personality. When the parameter of personality to study habits is fixed at 0, the effect of study habits increases dramatically up to .32. Gender has an important effect on both personality and study habits. Nevertheless, its direct impact on academic achievement is very low, which would be in accordance with our hypotheses given than girls obtain higher scores on socialized personality traits having a subsequent impact on study habits. The results of this study should be considered under the limitations imposed by its cross-sectional nature, which does not allow for causal inferences on the relationships of the studied variables. In this regard, longitudinal studies may provide a better picture of the relationship between personality, scholastic aptitudes, study habits, and achieve-A. Aluja and A. Blanch: Personality, Aptitudes, Study Habits, and Academic Achievementment, although longitudinal studies also have their own limitations. Furthermore, reliability α coefficients of the personality measure are quite low, a current problem with Cattell personality instruments.
The conclusions of this study match those of Wikoff and Kafka (1981) and Matt Pechersky and Cervantes (1991): after aptitudinal factors, study habits seem to be the most predictive variable of academic achievement, at the time that study habits are highly related with socialized personality factors. Academic achievement may be considered as an additional indicator of socialization (Aluja & Torrubia, 1998) . Students who tend to show socialized personality traits such as F-, G, and Q3 are also likely to have better study habits and academic results than students with a less socialized personality. Gender differences due to biological and cultural factors in the socialization process, intelligence, and personality, have been substantially well demonstrated in the literature. In this framework and as a general conclusion, we feel that girls obtained better academic achievement because they apparently have more self-discipline, are more responsible-conformable and less impulsive than boys, and in general terms, also perform better at school.
Implications for application in both formal education and familiar situations can be derived from the results obtained in this study. On one hand, study habits and skills should be considered by educational authorities as important curricular content. On the other hand, parents should cooperate whenever possible with teaching professionals in order to facilitate the acquisition of study habits, and also, to supervise the homework assigned from school. Given the gender differences observed in this study, it may be suggested that boys who achieve poorly in school especially deserve even more educational attention.
